Abstract
INTRODUCTION
Shortage of energy drives us to think for some alternate source of energy. Major portion of energy is usually extracted from the coal. But from estimation it was found that the amount of coal available will last for another 30 years. So in this regard harvesting energy from renewable sources is the only option to adopt. Among the different renewable sources solar photovoltaic is the leading area of research. Now days, solar photovoltaic finds its wide applications in grid connected system as well as off grid applications. This is because of its availability and easy to handle and installation. By keeping view on the rapid growth of the solar industry it seems to be the largest source of energy producer in the future. Solar photovoltaic performance depends upon a number of parameters like altitude, humidity, temperature, solar radiation, shadow, azimuthal angle, tilt angle and the amount of load connected to the system. Solar cells are generally connected in series and parallel connection to increase the rating of the system and hence increase the efficiency. Despite of all the effort made to increase the efficiency of the solar cell the maximum achievable efficiency is only 30 percent and having maximum life span of 25 years. Another major cause of lower efficiency is the non linear behavior of the output, which again depends upon solar radiation. Efficiency of the solar cell can be increased to a markup value through proper design and modeling of the cell. Modeling of the cell depends upon the initial assumption for the system and as well as the type of the material. The modeling should satisfy the exact characteristic of the practical solar cell. Again run time of the model should be reasonable and under control.
Different types of modeling are available like artificial neural network, particle swarm model, loop control algorithm and many more. All these methods have some advantages as well as disadvantages. Artificial neural network and particle swarm optimization are not suitable because lots of data are required to process and test the model. Similarly particle swarm optimization use a number of data to simulate the system. With increase in parameter, PSO becomes lengthy and time consuming. Another point can be made like in ANN training at each node is required. Further more training requires lots of experiment to train the node and a regular updating of the node is a time consuming operation. On the other hand lumped parameter analysis is quite easy and also efficient one. Different types of lumped parameter model are their like one diode model, two diode model. The main problem with this type of model is that prior to the simulation it is required to solve a number of equations to find the first initial condition. One diode model assumes only two parameter i.e. solar radiation and temperature. However this method neglects the recombination losses i.e. occurring inside the cell due to charge carriers. Therefore the maximum efficiency will occur only in the varying temperature condition. Similarly under low irradiance condition its accuracy cannot be determined with one diode model. Therefore two diode model was developed. The model also suffers from some problem like it assumes Rsh and Rse before calculating the modeling parameter. This paper will describe about different types of modeling of solar cell with their detailed mathematical derivation. The last part of the paper will describe about the comparison between different types of modeling.
MODELING OF SOLAR CELL
Different methods of modeling were described in the literature. Ref [2] has proposed a model based on particle swarm optimization method with its derived parameter from hybrid model. Similarly Ref. [3] described about the modeling of solar cell using matlab simulink model. .However both the method has assumed a lots of parameter like coefficient, Ki, Kv which not only increase the number of equations but also increases the computation time.
Wolf has proposed a solar cell consisting of a current source, diode and resistor. Latter on wolf modeling has been simplified to one diode model system. From the one diode model of solar cell, the total photogene generated current (Iph) can be written as
Where g is the solar radiation, Gstc is the solar radiation under standard temperature condition , ki is the current coefficient , t is the temperature and tstc is the temperature under stc. Similarly the total output current from the solar cell can be found from -2 as
Where I is the net output current of the solar cell Iph is the net photo generated current from the solar cell, Id is the diode current flowing through the diode and ir is the current through the resistor. Expanding the current equation with its internal parameter it becomes
Where T is the temperature of the solar cell under solar irradiance and n is the ideality factor of the solar cell. 
METHODOLOGY
From figure-1 the equation for one diode model becomes
and from figure-2 the equation for the equation for two diode model becomes
The difference between the two modelling equation is the introduction of saturation current . The two diode model Consist of two saturation current i.e. Is1 and Is2.The two diode model represents the recombination losses occurring in the junction of solar cell. If Np is the number of cells connected in parallel and Ns is the number of cells connected in series then the current equation becomes
The photo generated current Iph can be found out as follows
Similarly the saturation current can be written as
and that of
Here Is1 and Is2 depends on the temperature and irradiance Is1 and Is2 can be found out from the Newton's iterative method. According to Newton's iterative method the parameters at short circuit current and open circuit voltage can be found out as 
In five and seven parameter analysis of solar cell, all the parameters have a very sensitive effect on the performance of the solar cell. Among all these parameters ideality factor have several effect on the performance of cell. It represents the movement of carriers across the junction of the solar cell. generally two types of movement are there like diffusion process and recombination process. if the movement is diffusion then ideality factor becomes one and for recombination process the ideality factor is two. Some of the paper also recommended to take it as 1.5. So it can be calculated as
Where Vth represents thermally generated voltage ,Vmp is the maximum voltage at the output curve, Imp is the maximum current at the output of MPP. 
RESULT AND DISCUSSION
Solar cell parameters were calculated numerically with the mathematical equations discussed above. The result of the model are listed in table-1. The PV characteristic is obtained under different solar radiation i.e. 800,900 and 1000 watt/m2 respectively. For all the characteristic the ideality factor is one.
On analyzing the result, there is a very small change in Rse and photo generated current. However the reverse saturation current is more in the two diode model and less in one diode model. Table 1 and 2 represents the simulation result of mathematical and cell modeling of solar cell. The result shows that error percentage between the mathematical and cell modeling is very close to each other and can be adopted for cell modeling. The entire computer program used to calculate the cell parameters are presented by a flow chart. on comparing different simulation result the best result was adopted for the simulation. 
CONCLUSION
This work describes a new way of calculating the solar cell parameters. At first the numerical equations were solved to calculate the model for solar cell. The non linear equations involved in the modeling were represented by suitable block diagram in the matlab. The proposed method shown above can be used for calculating the parameters involved in the solar cell. The more précised analysis can be applied to real and practical system. The drawback involved in this type modeling is to solve a number of non linear equations. This in turn increases the execution time of the system.
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